Cryoelectron microscopy of mammalian pyruvate dehydrogenase complex.
Cryoelectron microscopy has been performed on frozen-hydrated pyruvate dehydrogenase complexes from bovine heart and kidney and on various subcomplexes consisting of the dihydrolipoyl transacetylase-based (E2) core and substoichiometric levels of the other two major components, pyruvate dehydrogenase (E1) and dihydrolipoyl dehydrogenase (E3). The diameter of frozen-hydrated pyruvate dehydrogenase complex (PDC) is 50 nm, which is significantly larger than previously reported values. On the basis of micrographs of the subcomplexes, it is concluded that the E1 and E3 are attached to the E2-core complex by extended (4-6 nm maximally) flexible tethers. PDC constructed in this manner would probably collapse and appear smaller than its native size when dehydrated, as was the case in previous electron microscopy studies. The tether linking E1 to the core involves the hinge sequence located between the E1-binding and catalytic domains in the primary sequence of E2, whereas the tether linking E3 is probably derived from a similar hinge-type sequence in component X. Tilting of the E2-based cores and comparison with model structures confirmed that their overall shape is that of a pentagonal dodecahedron. The approximately 6 copies of protein X present in PDC do not appear to be clustered in one or two regions of the complex and are not likely to be symmetrically distributed.